As many as 95% of abortions in the United States are performed in nonhospital settings. 1 Serious morbidity or mortality resulting from abortion procedures is rare, and the safety of provision in freestanding outpatient clinics is well established. 2 Complications from abortion procedures, though uncommon, become more likely as gestational age advances, and risk of patient mortality increases exponentially with each week of delay. 3, 4 In addition, later procedures may be more burdensome for patients, at times requiring multiple days to complete the whole process, and are substantially more expensive. 5 Known causes of delay include referral to a second provider and inability to secure funding for the procedure. 6, 7 Numerous restrictions on insurance coverage for abortion exist at the federal and state levels. 8, 9 While a majority of U.S. women obtaining abortions have health insurance, more than half pay for the procedure out of pocket, either because it is not covered or because they choose not to use their insurance. 10 For women who cannot afford the cost, a network of charitable organizations, known as abortion funds, may provide financial assistance. 11 For those who are referred from an outpatient abortion clinic to a hospitalbased one, increased cost may exacerbate the delay.
The main aim of the current study was to examine whether referral patterns for abortion care differed depending on women' s sociodemographic and health characteristics. Penn Medicine, a tertiary care hospital in Philadelphia, is the primary referral center in the region for patients with complex medical issues. The hospital cares for any patient presenting for abortion-approximately 400 women a year. For individuals lacking insurance coverage for abortion, the hospital offers cash packages, as well as support for obtaining assistance from charitable abortion funds.
Women who seek abortions at Penn Medicine often report having been referred from freestanding community clinics because of their obesity, among other reasons. Obesity-defined as a body mass index (BMI)* of at least 30-is not associated with an increased rate of morbidity from medication abortion or first-trimester surgical abortion. [12] [13] [14] [15] [16] While obese patients do experience longer anesthesia and operative times, 12 obese individuals receiving only intravenous sedation do not have elevated rates of anesthesia complications. 17, 18 A retrospective study found that severe obesity (BMI greater than or equal to 40 kg/m 2 ) was associated with increased risk of complications only with second-trimester surgical abortion; 19 thus, the authors concluded that obese women should receive expedited abortions in the ambulatory setting to avoid delay in care.
The primary objective of this study was to compare patients referred to our urban, hospital-based practice from freestanding abortion clinics with those who presented by other means-such as women who were referred by a primary care physician or insurance company, or who learned about our practice via the Penn Medicine website. We categorized these groups as "referred" and "nonreferred" patients, respectively, and hypothesized that the prevalence of obesity would be higher among the former than among the latter. Secondary objectives were examining whether other health conditions were associated with referral, as well as the impact of referral on women' s path to care, including delay and up-front out-of-pocket costs. We further hypothesized that patients referred from freestanding clinics would experience longer delays in obtaining the procedure, as well as higher costs, than others. Finally, we examined whether the prevalence of abortion complications differed between referred and nonreferred patients.
METHODS

Sample and Data Collection
We conducted a cross-sectional survey of women presenting to our practice for an induced abortion prior to 24 weeks' gestation. We approached all abortion patients between May and December 2016 as potential participants. Recruitment occurred in a private room prior to the procedure, but after women had received clinical counseling and given consent for abortion. We excluded individuals who were younger than 18 or did not speak English, as well as those presenting with fetal demise or seeking pregnancy termination by labor induction. Procedures for patients with fetal demise are often expedited, while arrangements for the rare induction abortion that occurs at Penn Medicine are affected by institutional factors (such as scheduling, cost and insurance coverage) that differ from those for dilation and evacuation procedures.
Overall, 232 women were approached for study participation, and 206 agreed to participate. Reasons patients gave for not wanting to participate included not having the time, not being interested in research, emotional distress, physical discomfort, privacy concerns and feeling that an abortion because of fetal anomaly was distinct and not applicable to the research question. Five patients who agreed to participate were not eligible; hence, 201 women were included in the analytic sample (of whom 85 were classified as referred and 116 as nonreferred). To minimize recruitment bias, we continued enrollment in both groups until the referred group met our desired sample size.
After obtaining women' s informed consent to join the study, research staff administered the survey. Using a calendar to assist with recall, each patient identified the dates on which she had decided to have an abortion, had made her first call to a health care provider and had made her first visit to an abortion clinic or other provider. We then asked about her reasons for terminating the pregnancy, and how she had arranged for the abortion. For women who had been referred from a freestanding abortion clinic, we inquired about the reason for the referral and whether it had occurred on the telephone during scheduling or during a clinic appointment. In addition to asking how patients were planning to pay for the abortion, we asked them to list all up-front health care costs (copays and cost for the procedure), as well as anticipated associated expenses (lost wages and child care, travel and accommodation costs). We then explored how burdensome the total up-front cost was by asking patients to rate the difficulty of paying for the abortion, and whether they had delayed the procedure because of cost, had spent less (or anticipated doing so) on food or other basic needs to pay for the abortion or had delayed (or anticipated delaying) paying rent or other bills. Finally, we asked participants to provide sociodemographic information: age, race or ethnicity, relationship status, education, employment, annual household income, type of insurance and whether they had coverage for abortion.
We also reviewed women' s medical records to identify the date of first contact with Penn Medicine, the date of the abortion, gestational age at the time of abortion, BMI, history of various medical conditions or surgery, insurance status, billed costs postprocedure and any procedural complications. In accordance with Centers for Disease Control and Prevention guidelines, 20 obesity was defined as a BMI of 30-39.99 kg/m 2 , and severe obesity as a BMI of at least 40 kg/m 2 (a BMI of less than 25 kg/m 2 is considered normal weight). Procedural complications were noted from operative reports, as were any problems related to the abortion that required a follow-up appointment in our clinic or evaluation in the hospital' s emergency department. Participants were compensated $50 for their time. Data were recorded in a REDCap database during survey administration and medical record review. The study was approved by the institutional review board of the University of Pennsylvania.
Analysis
To obtain the necessary estimates for power and sample size calculations, we conducted a retrospective chart review of women who had received abortion care at our clinic in the preceding three months; the review included 85 patients. The prevalence of obesity was 42% among women who had been referred and 20% among nonreferred individuals, giving an observed odds ratio of 2.9. This information, along with the assumptions of a 5% type I error, 80% power and equal-sized groups, indicated that 85 women per group were needed.
Standard statistical approaches were employed to test associations with referral status. Pearson' s chi-square and Fisher' s exact tests were used for categorical data; the normality of continuous variables and outcomes was evaluated graphically, and t tests and Wilcoxon rank-sum tests were used as appropriate. Potential confounders were selected from the subset of variables with a p value less than 0.2 in unadjusted analyses. All candidate confounders were considered in multivariable models and removed using a backward stepwise variable selection process. The final models retained all variables associated with the outcome at p≤.05, as well as variables whose removal altered the association of parameters of interest by 10% or more.
Multivariable logistic regression analysis was used to determine whether obesity was associated with referral status. We modeled the outcomes of wait time (the number of days from a woman' s first call to a health care provider to the procedure date) and total up-front out-of-pocket cost to the patient (health care expenses, lost wages, and child care, travel and accommodation costs) using generalized linear models. Model specifications included log-link and negative binomial error structure, as well as robust variance estimation utilizing a generalized estimating equation approach to account for potential misspecification of the outcome variance. We then examined whether obesity or cost modified the association between wait time and referral status by including the appropriate interaction terms in our models. For these two models, the associations of interest are given as rate ratios. A rate ratio greater than 1.0 indicates a longer wait time (or greater cost) for the referred group than for the nonreferred group, while a ratio less than 1.0 indicates a shorter wait time (or lower cost) for the referred group.
Additional analyses compared women' s reported difficulty paying for the procedure depending on their referral group. Given the baseline differences between groups, and to examine the consistency of our findings in potentially underserved populations, we also conducted a sensitivity analysis that restricted the sample for the regression models to the subset of participants who were insured by Medicaid or uninsured. All analyses were conducted using Stata version 15.1.
RESULTS
Sample Characteristics
The majority of referred women (92%) had been sent from two high-volume abortion clinics in Philadelphia and one high-volume clinic in New Jersey, located approximately 30 miles away. Participants' mean age was 30. Compared with nonreferred women, those who had been referred from freestanding clinics were more likely to be black (68% vs. 44%) and less likely to be white (14% vs. 35%- Table 1 ). Referred patients were more likely than others to be single (50% vs. 24%) and less likely to be married (11% vs. 24%). Education level, employment status and annual household income also differed between the two groups, as a higher proportion of referred women than of nonreferred women were of low socioeconomic status. Notably, referred patients were less likely than others to have private health insurance (31% vs. 81%) or coverage for abortion (72% vs. 89%).
Patients referred from freestanding abortion clinics were more likely than nonreferred individuals to have severe obesity (21% vs. 6%) or a history of fibroids (11% vs. 3%) or cesarean delivery (33% vs. 21%- Table 2 ). Referred patients were less likely than others to report having no history of various medical conditions or surgeries (5% vs. 20%). Moreover, referred women were more likely than others to report that they had sought an abortion because they wanted to avoid single parenting (32% vs. 19%; p=.04), they wished to focus on their other children (49% vs. 29%; p=.004), or their pregnancy was a result of rape (34% vs. 4%; p <. 001) or incest (8% vs. 2%; p = .03). Obesity was the most common reason for having been referred from a freestanding clinic-19% of referred patients presented for this indication. Other common reasons were fibroids and placental problems (each reported by 18% of referred individuals).
The overall rate of complications associated with abortion procedures was 6%; it did not differ between referred and nonreferred patients (8% vs. 5%). Hemorrhage was the most common complication overall (seven cases); chorioamnionitis, cervical laceration, uterine perforation, retained products requiring reaspiration and failed medical abortion each occurred in one or two patients. The only complication that occurred in a severely obese patient (a woman with a BMI of 59.2) was hemorrhage during a second-trimester abortion. Patients referred from freestanding abortion clinics were more likely than others to obtain a second-trimester abortion (65% vs. 30%; p < .001). The average gestational age on the day of the abortion was greater in the referred group than in the nonreferred group (15.3 vs. 11.3 weeks; p < .001). Among referred patients with severe obesity, the average gestational age at the time of abortion was 13 weeks. The median number of days between the decision to have an abortion and the first call to a provider was two days for patients referred from freestanding clinics and one day for nonreferred patients (p = .05). Only 21% of patients referred from abortion clinics were given the referral over the telephone, prior to visiting the clinic. After contacting Penn Medicine for an appointment, referred patients experienced a median 12-day wait time to their first appointments, while nonreferred patients waited eight days (p = .002). Overall, the median time between the first call to a provider and the procedure was 28 days for referred patients and 12 days for others (p < .001).
The median total of up-front out-of-pocket costs was $286 for referred patients, compared with $125 for nonreferred patients (Table 3 ). The total paid by abortion funds was also higher for this first group. However, nonreferred patients incurred a higher total overall cost (up-front plus postprocedure costs) than referred individuals: a median of $1,438 versus $504. This difference was driven by payments from privately insured patients to cover their deductibles after insurance company payments were processed (not shown). Referred patients were billed a median of $0 postprocedure (interquartile range, $0-715), while their counterparts were billed $1,259 ($0-1,773; p < .001).
Patients referred from freestanding abortion clinics were more likely than others to report difficulty paying for their abortions (41% vs. 8%; p < .001) and delay in obtaining them because of procedure cost (31% vs. 4%; p < .001). Moreover, these women were more likely to rely on charitable abortion funds (28% vs. 4%; p < .001), to have to cut back on expenses for food or other basic needs to pay for the procedure (24% vs. 8%; p = .002) and to have to delay paying rent or other bills for this reason (24% vs. 3%; p < .001).
Multivariable Findings
After the regression analysis adjusted for race and ethnicity, relationship status, education, employment, income, insurance, and history of anemia or cesarean delivery, women who were severely obese were more likely than those of normal weight to have been referred from a freestanding abortion clinic (odds ratio, 7.5- Table 4 ). No other associations between weight and referral were found. After controlling for gestational age at first phone call, age, race and ethnicity, education, insurance, BMI, hypertension, pulmonary disease and "other" health history, we determined that patients referred from a freestanding clinic waited twice as long for an abortion as other patients (rate ratio, 2.0). They also paid 66% more in up-front out-of-pocket costs (after adjusting for gestational age at first phone call, race and ethnicity, relationship status, education, employment, insurance, coverage for abortion, BMI, drug and alcohol abuse, and mental health disorders). No interactions were found between referral and obesity or severe obesity, or between cost and referral on wait time. The sensitivity analysis of the subset of Medicaid and uninsured patients in each group included 81 women-59 referred from freestanding abortion clinics and 22 others. Given the small sample, we did not expect to find differences between the groups, but wanted to determine whether effect sizes were similar to those in the full analyses. In an adjusted multivariable model, we found a similar relationship between severe obesity and referral from a freestanding clinic, though the odds ratio of 3.8 was not significant. In this restricted sample, the association between referral and wait time retained significance (rate ratio, 1.8; p < .001); however, up-front out-of-pocket cost did not differ between the groups.
DISCUSSION
Among women obtaining abortion care at Penn Medicine, those referred from freestanding abortion clinics were more likely than others to have severe obesity. Referral from a freestanding clinic was also associated with longer wait time to get an abortion. While we did not observe an increased prevalence of abortion complications among referred patients, advancing gestational age is a risk factor, 3,4 because any delay in receiving care poses greater risk to patients. In addition, procedures at a more advanced gestational age are costlier and often more burdensome for patients, particularly when overnight cervical preparation is required. 5 Obesity does not increase the risk of complications in first-trimester abortions, or the risk from the intravenous sedation used during these procedures. 17, 18 A retrospective study suggested there may be an increased risk of complication among women with severe obesity who undergo second-trimester abortions; 19 hence, the authors of that study recommended that such women receive expedited care in an ambulatory setting. A fifth of patients referred from freestanding clinics to our hospital-based practice reported obesity as the reason for referral, and after controlling for sociodemographic characteristics and health conditions, we found that severe obesity was associated with referral from such clinics. The average gestational age at the time of abortion for severely obese patients was 13 weeks, the beginning of the second trimester. Many of these patients would likely have obtained their abortions in the first trimester if they had not been referred to our clinic. Abortion providers have reported a greater degree of difficulty performing procedures on obese patients, 14 which may explain why these women were referred.
Both referral to a second provider and financial barriers contribute to more advanced gestational age at the time of abortion. 6, 7 In our sample, referral from freestanding clinics was associated with a longer time between the first contact with an abortion provider and the procedure. While some referrals are appropriate, it is important to consider that referring women with severe obesity, and thus causing delays in their care, may subject them to the risks associated with later abortions. We found no difference in complication rates between referred and nonreferred women, although our study' s overall rate of complications (6%) was higher than rates in other studies.
21 This is likely attributable to the fact that as a tertiary care center, Penn Medicine provides care for medically complex abortion patients. Notably, only one complication involved a severely obese patient.
Compared to the nonreferred patients, individuals referred from freestanding abortion clinics experienced a longer delay from their call to our office to their first appointment. This likely reflects their more advanced gestational age and the fact that second-trimester procedures take place once a week in the operating room, whereas first-trimester procedures are performed daily in our clinic. This process increases the delay these women experience and should be addressed in future quality improvement efforts at our institution.
Referral from a freestanding abortion clinic was also associated with increased up-front out-of-pocket costs. Referred women were more likely than others to report that financial burden contributed to a delay in obtaining their procedure, and were more likely to have a second-trimester abortion. These differences probably reflect that a higher proportion of referred women than of nonreferred women were of low socioeconomic status. Difference in cost was no longer significant in our sensitivity analysis that considered only Medicaid-covered or uninsured women (while the association between referral and wait time remained). Thus, while cost burdens are known to delay abortion, the referral process from a freestanding abortion clinic does not appear to increase costs. Instead, we can infer that the increased up-front costs to access an abortion were associated with low socioeconomic status among women. To our knowledge, this has not been previously observed, and it is of particular importance because the need for abortion disproportionately affects poor women in the United States.
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Limitations
Referral bias is a limitation of our study design, as the sociodemographic characteristics of the referred and nonreferred patients varied significantly. We tried to address this by controlling for covariates in our multivariate models and by conducting a sensitivity analysis. However, there may have been other differences between these two groups for which we could not control. Another limitation is that we examined referral only from freestanding abortion clinics. We did not evaluate the reasons for, or the impact of, referral from other health care provider types. In addition, we could record only complications that occurred intraoperatively or for which patients returned to our health system for treatment within 30 days of the procedure. Furthermore, our findings may not reflect referral patterns or outcomes in other cities or regions of the country; in fact, many areas lack hospital-based abortion services. Perspectives on Sexual and Reproductive Health Finally, because of the cross-sectional design of our study, we could not assess causal relationships.
Conclusions
Our primary finding-that women referred from freestanding abortion clinics were more likely to be severely obese than women presenting to our hospital-based clinic by other means-illustrates a need to further explore access to abortion among obese women. Future research should include a prospective study of referral patterns at freestanding abortion clinics to determine if women with severe obesity are in fact referred more frequently than normal-weight women for hospital-based care, and to assess the effect this has on their access to abortion. If obese women are suffering delays because of referral, strategies to help overcome delay should also be explored. Among our referred patients, only 21% said they were referred over the phone when attempting to schedule an abortion. The effects of providers screening women for BMI over the telephone are unclear. For some women, not having to attend an appointment to obtain a referral could decrease overall wait time. However, policies for screening and referral over the phone may inappropriately increase the number of women who are referred. Additional research should examine community providers' perspectives regarding referrals. Further insight may help in designing interventions to support timely abortions in women' s home communities, as well as appropriate and expedited referrals when needed. Quality improvement efforts focusing on the education of community providers regarding the safety of abortion procedures and intravenous sedation in obese women should also be considered.
Since 2010, there has been a dramatic increase in the number of abortion restrictions across the United States. 22 As such restrictions continue to be enacted at the state and national levels, obstacles to accessing abortion care will increase. This study did not examine the potential effects of expanding restrictions on referral patterns. Targeted regulations of abortion providers have been reported as a source of provider stress, including a sense of increased scrutiny. 23 It is possible that this perception could lead to increased risk aversion among providers. A multistate comparison of referral patterns could help elucidate the effect of restrictive abortion policies on this critical public health service.
